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A retention member for use 1n a refrigerator that includes an
evaporator fin, a number of evaporator coils, a heater, and a
bracket. The bracket includes a first portion extending 1in a
first direction and defines a first aperture configured to
receive a portion of a first evaporator coil of the number of
evaporator coils. The bracket includes a second portion
extending from the first portion to a first end 1n a second
direction substantially transverse to the first direction. A tab
extends from the second portion 1n the first direction. The tab
1s spaced apart from the first portion by a first distance to
prevent or mitigate movement of the second evaporator coil
of the number of evaporator coils.
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RETENTION BRACKET FOR
REFRIGERATOR EVAPORATOR SYSTEM

TECHNICAL FIELD

[0001] The present disclosure relates to a bracket for use
in a refrigerator.

BACKGROUND

[0002] Relrigerators may circulate refrigerant through an
evaporator to change the refrigerant from a liquid state to a
gas state by an evaporation process 1 order to maintain a
low temperature within the refrigerator. A refrigerator that
includes a freezer may require a heat source such as a defrost
heater to defrost portions of the freezer. The defrost heater
may be formed by an electric wire that emits electromag-
netic radiation to generate heat.

SUMMARY

[0003] According to one embodiment, a retention member
for use 1n a refrigerator 1s provided. The refrigerator may
include an evaporator fin, a number of evaporator coils, a
heater, and a bracket. The bracket may include a first portion
that may extend in a first direction and may define a first
aperture configured to receive a portion of a first evaporator
coil of the number of evaporator coils. The bracket may also
include a second portion that may extend from the first
portion to a first end 1n a second direction that may be
substantially transverse to the first direction. A tab may
extend from the second portion 1n the first direction. The tab
may be spaced apart from the first portion by a first distance
to prevent or mitigate movement of the second evaporator
coil of the number of evaporator coils.

[0004] According to another embodiment, a refrigerator 1s
provided. The refrigerator may include a heat element, an
evaporator {in, a first evaporator coil, a second evaporator
coil, and a retention bracket. The first evaporator coil and the
second evaporator coil may each extend through the evapo-
rator fin. The retention bracket may include a first portion
and a second portion. The first portion may extend in a {irst
direction and define a first aperture configured to receive a
portion of the first evaporator coil. The second portion may
extend i a second direction, that may be substantially
transverse to the first portion, from the first portion to a first
end. A tab may extend from the second portion along the first
direction. The tab may be spaced apart from the first portion
to prevent of mitigate movement of the second evaporator
coil.

[0005] According to yet another embodiment, an assembly
for use 1n a refrigerator 1s provided. The refrigerator may
include a defrost heater, an evaporator fin, a first evaporator
coil, a second evaporator coil, and a retention bracket. The
first evaporator coil and the second evaporator coil may each
extend through the evaporator fin. The retention bracket may
include a first portion and a second portion. The first portion
may extend in a first direction and define a first aperture
configured to receive a portion of the first evaporator coil.
The second portion may extend in a second direction, that
may be substantially transverse to the first portion, from the
first portion to a first end. A tab may extend from the second
portion along the first direction. The tab may be disposed
between an end of the second evaporator coil and the defrost
heater.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 illustrates a plan view of an exemplary
refrigerator according to one or more embodiments.

[0007] FIG. 2 illustrates a partial-perspective view of a
portion of an exemplary assembly for use in the refrigerator.

[0008] FIG. 3 illustrates a perspective view of an exem-
plary retention bracket.

[0009] FIG. 4 illustrates a plan view of the exemplary
assembly.
[0010] FIG. 4A 1illustrates a detail view taken along the

lines 4-A 1n FIG. 4.

DETAILED DESCRIPTION

[0011] As required, detailed embodiments of the present
invention are disclosed herein; however, 1t 1s to be under-
stood that the disclosed embodiments are merely exemplary
of the invention that may be embodied in various and
alternative forms. The figures are not necessarily to scale;
some features may be exaggerated or minimized to show
details of particular components. Therefore, specific struc-
tural and functional details disclosed herein are not to be
interpreted as limiting, but merely as a representative basis
for teaching one skilled 1n the art to variously employ the
present 1nvention.

[0012] As used in the specification and the appended
claims, the singular form *“a,” *“an,” and “the” comprise
plural referents unless the context clearly indicates other-
wise. For example, reference to a component 1n the singular
1s 1intended to comprise a plurality of components.

[0013] The term “‘substantially” or “about” may be used
herein to describe disclosed or claimed embodiments. The
term “‘substantially” or “about” may modily a value or
relative characteristic disclosed or claimed in the present
disclosure. In such instances, “substantially’ or “about” may
signily that the value or relative characteristic it modifies 1s
within £0%, 0.1%, 0.5%, 1%, 2%, 3%, 4%, 5% or 10% of
the value or relative characteristic.

[0014] When an element or layer 1s referred to as being
“on,” “engaged t0,” “connected to,” or “coupled to” another
clement or layer, 1t may be directly on, engaged, connected
or coupled to the other element or layer, or intervening
clements or layers may be present. In contrast, when an
clement 1s referred to as being “directly on,” “directly
engaged to,” “directly connected to,” or “directly coupled
to” another element or layer, there may be no intervening
clements or layers present. Other words used to describe the
relationship between elements should be interpreted in a like
fashion (e.g., “between” versus “directly between,” “adja-
cent” versus “directly adjacent,” etc.). The term “and/or”
includes any and all combinations of one or more of the

associated listed i1tems.

[0015] Although the terms first, second, third, etc. may be
used to describe various elements, components, regions,
layers and/or sections, these elements, components, regions,
layers and/or sections should not be limited by these terms.
These terms may be only used to distinguish one element,
component, region, layer or section from another region,
layer or section. Terms such as “first,” “second,” and other
numerical terms when used herein do not imply a sequence
or order unless clearly indicated by the context. Thus, a first
clement, component, region, layer or section discussed

below could be termed a second element, component,
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region, layer or section without departing from the teachings
of the example embodiments.

[0016] Spatially relative terms, such as “inner,” “outer,”
“beneath,” “below,” “lower,” “above,” “upper,” and the like,
may be used for ease of description to describe one element
or feature’s relationship to another element(s) or feature(s)
as 1llustrated 1n the figures. Spatially relative terms may be
intended to encompass different orientations of the device 1n
use or operation in addition to the orientation depicted in the
figures. For example, 11 the device in the figures 1s turned
over, elements described as “below” or “beneath” other
clements or features would then be oriented “above” the
other elements or features. Thus, the example term “below”
can encompass both an orientation of above and below. The
device may be otherwise oriented (rotated 90 degrees or at
other orientations) and the spatially relative descriptors used
herein interpreted accordingly.

[0017] Referring generally to the figures, a refrigerator
100 1s provided. The refrigerator 100 may include a heat
exchanger assembly 102 provided with a heating element,
such as a defrost heater 104, and an evaporator 106. The
evaporator 106 may include a first evaporator coil 108 and
a second evaporator coil 110. The first evaporator coil 108
and the second evaporator coil 110 may extend through a
number of evaporator fins 112. A portion of the defrost
heater 104 may be spaced apart from a portion 114 of the
second evaporator coil 110 by a first distance D1.

[0018] A retention bracket 116 may be provided to retain
or 11x the position of the second evaporator coil 110 with
respect to the defrost heater 104. The retention bracket 116
may include a first portion 118, that may extend 1n a first
direction 7, and a second portion 120 that may extend 1n a
second direction X that may be substantially transverse to
the first direction Z. The first portion 118 may define a
number of apertures 121 that may receive a portion of the
first evaporator coil 108. The second portion 120 may extend
from the first portion 118 to a first end 122 and a tab 124 may
extend from the second portion 120 along the first direction
Z.. The tab 124 may be configured to prevent or mitigate
movement of the second evaporator coil 110 along the
second direction X so that the second evaporator coil 110
does not contact the defrost heater 104.

[0019] In one or more embodiments, the tab 124 may lie
along the end portion 114 of the second evaporator coil 110
so that the position of the second evaporator coil 110 1s fixed
with respect to the second direction X. A first flange may be
formed by a first sidewall 128 and a second sidewall 130 that
may each extend from the first portion 118 in the second
direction X. The first sidewall 128 and the second sidewall
130 may be spaced apart from one another so that the first
flange recerves one of the evaporator fins 112 so that the first
flange fixes the first portion 118 with respect to a third
direction Y.

[0020] An inner periphery of one or more of the aperture
121 defined by the first portion 118 may include a second
flange 132 that may be 1nserted into an aperture 134 defined
by the evaporator fin 112. As an example, the second flange
132 and the aperture 134 may be collectively configured to
engage one another to form a force {it condition so that the
first portion 118 1s fixed with respect to the first, second, and
third directions X, Y, Z. The aperture 121 defined by the first
portion 118 and the aperture 134 defined by the evaporator
fin 112 may each be elongated, meaning having a length that
1s greater than the width, and extend 1n a direction that 1s

- Y 4
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oblique to the first direction Z. In other words, the apertures
121, 134 may extend diagonally with respect to the first
portion 118.

[0021] In one or more embodiments, the second portion
120 may include a third flange 136 that may extend in the
first direction Z from the second portion 120. The third
flange 136 may be formed by a third sidewall 138 and a
fourth sidewall 140 that may be spaced apart from one
another so that the third flange receives 136 portions of the
second evaporator coil 110.

[0022] Fixing the second evaporator coil 110 with respect
to the second direction X may prevent the second evaporator
coil 110 from sliding and contacting the defrost heater 104
(FI1G. 4). Under certain circumstances, the second evapora-
tor coil 110 may be positioned too close e.g., less than 12
mm from the defrost heater 104. As an example, as the
second evaporator coil 110 1s assembled to the evaporator {in
112, the second portion 114 may be mispositioned so that it
1s less than a required distance from the defrost heater 104.
As another example, the second evaporator coil 110 may
slide or translate when the refrigerator 100 or refrigerator
assembly 102 1s shipped or moved to a desired location.

[0023] A minimum distance of approximately 8 mm may
be required between the evaporator coils 108, 110 and the
defrost heater 104 for a number of reasons. However, 1f the
minimum distance 1s less than 12 mm, a protective member
such as insulator may be used as required. For example,
defrost heater 104 may be formed by a wire configured to
provide radiant heat to the surrounding environment. Por-
tions of the wire may be mnsulated so that heat 1s not radiated
from the insulated portion. If the insulation deteriorates or
tears away and the evaporator coils 108, 110 contact the
unminsulated wire, the heat or electromagnetic radiation may
damage the evaporator coils and refrigerant contained
therein may leak from the evaporator coils 108, 110. The
leaked refrigerant may lead to a thermal event. As another
example, 1t the evaporator coils 108, 110 and the defrost
heater 104 are not spaced suiliciently apart from one another,
an electrical arc may form between those two parts.

[0024] FIG. 11illustrates a plan view of the refrigerator 100
that includes the heat exchanger assembly 102. The heat
exchanger assembly 102 includes the defrost heater 104 and
an evaporator 106. As an example, the refrigerator 100 may
be a top Ireezer, as 1llustrated, or another type of refrigerator
such as side-by-side, bottom freezer, or a French door
refrigerator. The refrigerator 100 may include a refrigerated
compartment 101 and a freezer compartment 103. Here, an
interior back panel and door for the freezer compartment
103 1s not illustrated to show the heat exchanger assembly
102 within the refrigerator 100.

[0025] FIG. 2 illustrates a perspective view of the heat
exchanger assembly 102. The evaporator fins 112 may
extend along the first direction Z and define a number of
apertures 134. Portions of the first evaporator coil 108 may
extend through the aperture 134 and the aperture 121 defined
by the first portion 118 of the retention bracket 116. The
second evaporator coil 110 may include a {first tube section
and a second tube section that may be connected by the end
portion 114. The first tube section and the second tube
section may be spaced apart from one another along the third
direction Y. The tab 124 may lie against the end portion 114
so that the second evaporator coil 110 1s fixed with respect
to the second direction X.
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[0026] FIG. 3 illustrates a perspective view of the reten-
tion bracket 116. The first portion 118 may include a mating,
wall 142 that may lie against the evaporator fin 112 when the
retention bracket 116 1s assembled to the assembly 102 (FIG.
3). The first and second sidewalls 128, 130 may extend from
the mating wall 142 by approximately 5 mm. The mating
wall 142 may include a tapered end 144 and a pair of notches
146 may be formed between the tapered end 144 and the first
and second sidewall 128, 130. As an example, the tapered
end may facilitate forming the bend between the first and
second sidewalls 128, 130. The second portion 120 may
define an aperture 148 and the tab 124 may be bent from an
inner periphery 150 of the aperture 148. The sidewalls 128,
130, 138, 140 may provide additional cross-section and
rigidity to the retention bracket when compared to an
L-shaped bracket without such sidewalls. The rigidity pro-
vided by the sidewalls 128, 130, 138, 140 may prevent the
retention bracket 116 from bending or distorting 1n response

to forces applied by shifting of the second evaporator coil
110 (FIG. 2).

[0027] Asanexample, the sidewall 140 may lie against the
defrost heater 104 so that the retention bracket 116 and the
evaporator coils 108, 110 are braced against the retention
bracket. In other words, the sidewall 140 and the tab 124
may be disposed between the defrost heater 104 and the end
114 of the second evaporator coil 110. In one or more
embodiments, the sidewall 140 may be spaced apart from
the defrost heater and 11 the second evaporator coil 110 shafts
towards the defrost heater 104, the sidewall 140 may engage
or contact the defrost heater to mitigate additional move-
ment of the second evaporator coil.

[0028] FIG. 4 1llustrates a plan view of the assembly 102
according to one or more embodiments. The assembly 102
may include a heat shield 151 and a number of mounting,
straps 154 that may be attached to the heat shueld 151. The
evaporator fins 112 disposed near the defrost heater 104 may
not extend to or support portions of the first and second
evaporator coils 108, 110. Because the second evaporator
coil 110 1s not engaged by some of the evaporator fins 112,
the second evaporator coil 110 may be prone to shifting or
being positioned incorrectly during assembly as compared to
the other evaporator coils.

[0029] FIG. 4Allustrates a detail-plan view of the assem-
bly 102 taken along the lines 4-A 1n FIG. 4. As mentioned
above, the defrost heater 104 may be spaced apart from the
end portion 114 of the second coil 110 by a first distance D1.
As an example, the first distance D1 may be equal to or
greater than 8 mm, provided an insulative member 1s pro-
vided, or the first distance may be equal to or greater than 12
mm. The tab 124 may be spaced apart from the first portion
118 or mating wall 142 (FIG. 3) by a second distance D2 that
may be at least 20 mm or range between 20 mm and 31 mm.
The defrost heater 104 may include a first portion 152 and
a second portion 154. The first portion may extend in the
second direction X and the second portion 154 may extend
in the first direction Z. The second portion 154 may termi-
nate at a heater connector insulation 138. Because the first
portion 152 extends to a curved portion 160 and the second
portion 154 extends therefrom, spacing the second portion
154 turther away from the evaporator coils 108, 110 requires
additional material and eirther lengtheming the first portion
152 or the curved portion 160 of the defrost heater 104.

[0030] While exemplary embodiments are described
above, 1t 1s not intended that these embodiments describe all
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possible forms of the invention. Rather, the words used in
the specification are words of description rather than limi-
tation, and it 1s understood that various changes may be
made without departing from the spirit and scope of the
invention. Additionally, the features of various implement-
ing embodiments may be combined to form further embodi-
ments of the mvention.

What 1s claimed 1s:

1. A retention member for use in a refrigerator provided
with an evaporator {in, a number of evaporator coils, and a
heater, the retention comprising:

a bracket including,

a first portion extending 1n a first direction and defining a
first aperture configured to receive a portion of a first
evaporator coil of the number of evaporator coils,

a second portion extending from the first portion to a first
end 1n a second direction substantially transverse to the
first direction, and

a tab extending from the second portion along the first
direction and spaced apart from the first portion by a
first distance to prevent or mitigate movement of a
second evaporator coil of the number of evaporator
coils.

2. The retention member of claam 1, wherein the first
portion includes a first flange provided with a first sidewall
and a second sidewall each extending from the first portion
in the second direction.

3. The retention member of claim 2, wherein the first
flange 1s configured to fix the bracket to the evaporator fin
with respect to a third direction substantially orthogonal to
the first and second directions.

4. The retention member of claim 3, wherein the first
sidewall and the second sidewall are spaced apart from one
another and are configured to receive the evaporator fin.

5. The retention member of claim 4, wherein an inner
periphery of the first aperture 1s formed by a second tlange
configured to support the first evaporator coil of the number
of evaporator coils.

6. The retention member of claim 5, wherein the second
flange 1s configured to be inserted into an aperture defined by
the evaporator fin to form a form-fit condition between the
first portion and the evaporator fin.

7. The retention member of claim 1, wherein the first
aperture has an elongated shape and defines a longitudinal
axis extending 1 a third direction oblique to the first
direction.

8. The retention member of claim 1, wherein the second
portion defines a second aperture having an 1nner periphery
and the tab extends from a section of the inner periphery.

9. The retention member of claim 1, wherein the tab 1s
configured to abut against the second evaporator coil of the
number of evaporator coils

10. A relrigerator comprising;:

a heating element;

an evaporator fin; and

a first evaporator coil and a second evaporator coil each
extending through the evaporator {in;

a retention bracket including,

a first portion extending 1n a first direction and defining
a 1irst aperture configured to receive a portion of the
first evaporator coil,

a second portion extending in a second direction,
substantially transverse to the first portion, from the
first portion to a first end, and
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a tab extending from the second portion along the first
direction and spaced apart from the first portion to
prevent or mitigate movement of the second evapo-
rator coil.

11. The refrigerator of claim 10, wherein the tab lies along
an end portion of the second evaporator coil.

12. The reifrigerator of claim 11, wherein the first end of
the second portion abuts the heating element.

13. The refrigerator of claim 11, wherein the tab 1s spaced
apart from the first end by a first distance so that the end
portion of the second evaporator coil 1s spaced apart from
the heating element by at least 12 mm.

14. The refrigerator of claim 10, wherein the first portion
lies along a portion of the evaporator fin.

15. The refrigerator of claim 14, wherein the first portion
includes a flange formed by first and second sidewalls
spaced apart from one another and configured to receive the
evaporator fin.

16. The reirigerator of claam 10, wherein the second
portion lies along a portion of the second evaporator coil.

17. The reirigerator of claam 16, wherein the second
portion includes a flange formed by first and second side-
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walls spaced apart from one another and configured to
receive a portion of the second evaporator coil.

18. An assembly for use 1n a refrigerator comprising:

a defrost heater;

an evaporator fin;
a first evaporator coil and a second evaporator coil each

extending through the evaporator fin; and
a retention bracket including,

a first portion extending 1n a first direction and defining
a first aperture configured to receive a portion of the
first evaporator coil,

a second portion extending in a second direction,
substantially transverse to the first portion, from the
first portion to a first end, and

a tab extending from the first portion along the first
direction and disposed between an end of the second
evaporator coil and the defrost heater.

19. The assembly of claim 18, wherein the tab lies along
an end portion of the second evaporator coil.

20. The assembly of claim 19, wherein the first portion
includes a flange, wherein the flange 1s configured to lie
along one or more edges of the evaporator fin.
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